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2002-302623 
[Problem] 

The problems are to provide a novel dye which has an 
absorption feature excelling in color reproducing capability 
as a dyestuff for the three primary colors, and sufficient 
fastnesses to light, heat, humidity and the active gases present 
in the ambient environment, provide a colored composition which 
can yield a colored image and a color image-forming material 
both excelling in color hue and fastness, and provide an ink 
for inkjet recording and an inkjet recording method both of 
which can yield images having desirable color hues and marked 
fastnesses to light and the active gases present in the ambient 
environment, in particular, to ozone gas, by virtue of using 
a phthalocyanine-based dye derivative. 

[Means for Resolution] 

A phthalocyanine-based dyestuff of general formula I 
which has four or more substituted sulfamoyl groups wherein 
at least one of the substituents is an ionic hydrophilic group. 
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:7^yU) ;^7Di| ^f^Vy/K 10 S (flitf, T-fefvK 3-7ai^^rn/NV-r/u, ^ 

yy^K hyr/y/K 2-7>;yK 2-^:r.:n/K 2 V^/U) ; -f (0iJ^(f> ^yutf^riwu 

h^y, 2-y *>*yu*~yi^ h^rvO ;7y-^t bH6 0 

^-yi 7:xy*v\ [0 0 4 0] Ru R<u Rs, R 8 , R*. Ri 2> Ri 3 > 

4-t-y^7^/^r>, 3-^hP7x7^ry, 3 RtfR i 6 a**"*VNn ^J®^ 1 LTfct, 7 7^, & 

7;/S (flig, T-fe hT^ h\ ^<yX7^ F\ 4- [004 11 R„ R*, Rs, Rs, R*. Ri 2 , Ri 3> 

(3- t Kn^y7x7 y ^ V XtfR le^S^T/V^gl;:^ ««£S:*rr5T/-U=*- 

K) («ttf, / W;/, 20 yuS^^^g^r^^r^S^^^n^o Tyu^yug 

y^/UT 5 / % v^xfyur ^ y . y ?9V-f? f \,T % t jKSfK^HBW* 1-12 <DT * L 

/) ;7^!iyl 7^^/ur^y, 2-*n t\, E&S^W-fi. tKDdry/^ Tvi^*:^, 

or^V) ;^i/-YKS (Mil 7x^/^K yr/S, *3 <fc £ tM*vtt«LzM4£ 

h\ yf/^KK, N, N-yVf;^^K) ^tti^ 0 Tyu* /uS<E>0)Jl;ifi, y?vK ^?vK :/ 

yu77^^^T^/I (W^tf, N, N-y/pfc'/M ?vK ^fVT'o^K t -:/^/K t Ko^yxf/K 

^7r *-fyUT5 y) ; TVi^/i^^S (#J;i^ y y ^yxf/K v'Ty^fvK Fy7y^oyf/K 

- 5 - t -t^f/l/7 ^^yl^;t, 2-*y^y7x [0 04 2] R 1% R 4 , R s , R 8 , R 9> R i2 , R l3 , 

~yl^*) ; 7/i/^^y*/^^7^ yg (Mx. 30 &t)«R le^Si"^^ n r^^St-ii, ««SSr#-t-S 

tf, y h^'>*/u*^7 5 y) ;*yu*^T^ Kg cT^^/uSfc «ttJfSfi*(7)y^ dT^^^s* 

5 h\ p— F^xy^;l/^V7; K) ; ^JJU/<^r^/U£ 1 2 (7) > * p T /u*A'i»s$F4 L l\ E^g^W^l, 

*yu/<*>f/u) ;^7 7^^S (Plttf, N-^n^ 1 li, c^^r^S^tr. :ix^ 0 

;M/i/7 r *W ^> N, N-ixVn trVu^yuy r ^^r [0 04 3] R,, R 4> R s . Rs, R 9 , R 12 , Ri 3 , 

>-t?>*yu*:nyK H /u^ Vy;yu^^yu) ; T/u^ryU^" ^^/ug<h LTIi > WSMSiF-ftrt 5 2 — 1 2 (DT/U^^yu 

^r^^yu^/wS (Wiif, y h^y^/^/K ^ 40 S^ff*L^ 0 HlftS^Wt-tt, *^tt»*tt*^4" 

-7x^U7h7/^-5-t^y, 2-7h7t K 

Dt°7^;ut^y) ;T/S (Witf, 7x^;U7/\ [0 0 4 4] R ls R 4 , R s , R 8 , R 9 , R i2 , R 13 , 

4-y ^/7x^7/, 4-t°y<p^/i/7^77x RXf R i 6 ^$t77 f^J^t L-Tfi, EmS^^-r^> 

^^ry\ 2- t KP^y-4-7*D/V^/i/7x-/u r^/u^S^i^fflift^r^^^ryuS^ttLSo 

7 7") ; Tv/u^-^iyS (0iJxL(L Tir h^^» : ^/U Ty^^mt LX tt, USIW 1 ?-*^ 7 - 1 2 OTyyi' 

yl (Sl^lf. hy^f/l/yy/i/«y 4 >>Vf-/uy^ t>'2 -7x*f/^§^ii5o 

^yy/^y) : T y — /i/^->*^rJ?=./UT 5 7S 50 [0 0 4 5] Rk R-, % Rb, Re, R.. R 12> R, 3 , 
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^£^S 0 T J-yP*©W(c:f4 % p - b V 

/K p -y h3r'>7^^/K o-^Dn7xn/Uioj;(; 
S 0 

[0 04 6] Rx, R 4 , R 5 , Re, R 9 , R12, R13, 10 

Tvm&tDmiat, 2-try^ui* 

[0 04 7] R u R<u R 5 s Re, R 9 , Ri 2 , R13, 
ft(jfRi 6 35S*t7/u^7 5ySi:(l, g&S£*1-5 

7/U^r/U7 5 yS*3<tt) { iB^7/U^/U7 5 /S^^ 

So 

[0 04 8] Ri, R 4 , Rs, Re, R 9 , R 12 , R 13 , 

x^Ri6*s*-rr/u=i^^sjctt, g&s^w-f s7/u 

LTli* «*BW1-1 2<D7/Ur^> 
aW*#*Ur\, B**(0«^tt, 7/V=i*->l, tKo 

•>ScO0iJ{r|i % y h**>l, ih^rvl, ^fy/n^ 

t>*3 -#/U#*^o#**>X#£*;ix3o 
[0 0 4 9] Ru R 4 , R s , Re, R 9 , R12, R13, 

r y -/u^^^*5<ti>^gmc>r y -/^^^^ 

£ixS e 7 9-^^14 1X11, «*«iF-«355 6 - 
1 2W7y-^^9SL^ 0 t»So«l:ii, 
T/Ua^^lJSitf-f *>tt«7ktt****itao 7U 
-^^-^rx£(^0iJ{ZlL 7x7^71, p-y I** 2/7 40 

So 

[0 0 5 0] Ri, Ru, Rs, Re, R 9 , Ri 2 , R 13 , 

st^Rie^i-r^ mat, fi*i&#-rs7* m 

&£TimW&(OT^ Kl#£**l6 Q huIBT ^ KS4L 
Tte, ^SfSH4S# 2 - 1 2co7^ WfftU» 0 ■ 
ftXoffllctt. Y*>tt«*tt»sftSii6, 7 ^ KS 

X7; KiS*3ctt>*3, 5-y^/^^yX7> Kl#Sr 
£;JxS<. 50 
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[0 0 5 1 ] Ri, R 4 , Rs, Re, R 9 , R12, R13, 

&WRiBds*i-Ty-/ur5/*^tt, B&S£W1-S 

7 9-^7 5 yl*5cktJ ? ««*W7y-yU7* /s^t 
£ixS 0 7 9-/U7; /Si LtH ^IffJSfflRas 6 ~ 

1 2 (or y -;u7 s / mtms. tv \ amso^j tu 
7y-yu7^ ;m<Dfflt LTii, 7~y ys^j:(;2- 

[0 0 5 2] Ri, R 4 . R 5 , Re, R 9 , R12, R13, 
RtfRie#*-r*U"f KSt^li > tt&lSvfrl-* * W 
Kl:fc<fctf&e»<^i/<Y K*#£Sft*. ^KKl 
4 1 - 1 2 »/ u^f KK*#4 L 

v\, Hlftl^Wicfi, 7/u*/u£#J:tf7y-^lrt5^ 

3, 3-vV^U^U-Y KS*5ia3-7x=;U!>K 

[0 0 5 3] Ri, R«, R s , Re, R 9 , R12, R13, 

ftWRie*s*i"^^7r*-f^7 5 ;Si:tt, gmi£ 

#"f 5^77*Y ^7 * y S^o <t tWSSBlfetf) ^/^yy 
^/^^yS^tn^c RSH^fflia** 7/u3r/u 
£^£ftS„ ^^yr^^T^/m<DWat, N, 
N-v^n tv^yuyr^Y^^yl^tix^, 
[0 0 5 4] Ri, R*, Rs, Re, R 9 , R12, R13, 

7/u*/i^*ia5jf£U\, MtXaffllMtt. -Y^Hl 

[0 0 5 5] R u R 4 , Rs, Re, R 9 , R 12 , R13, 
2W c R.e)JS«i-7y-/uf L *»Hi, H*£S:W-r5 7 

y ^ufts^j:t;it^7 y -/u^^^^^n 

So 7!)-;^StLtlt «*Jg^«^6~12^ 

7y-^^i*s#*ui\ Bma^^^d, 7A-3-/U 

a^tlSo 

[0 0 5 6] R lv R 4 , Rs, Re, R 9 , R12, R13, 

* S 7 y i/ n > i3 /u xK = y u 7 5 y 1*5 J: t>*&Ett 

dr->^7/l/^7^ySi LTfi, ftSfcJSWftas 2 ~ 1 
2©7^^^yi;^^/i,7; 

/^3/U7; /SroWCIl, 31 h^ry^/^^^7^ y 

[0 0 5 7] R^ R, lx R 5 , Re, R 9 , R12, R13, 

*/u*>-7S Kl^ctt>*M^co^/^V7^ Kffi^^ 
^ixSo ^/u^>T^ KltLTtt, jK^W^ftjJS ] - 
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1 2W/^>7; K*jMeF4U*. BftK^MIitt, 

So 

[0 0 5 8] Ru R 4 * Rs, Rs, R 9 > Ri2s Rn, 
So B&££>#i]lc:te, TA-*/u£tf^£;Jx£ e #/u/<* 
100 5 9] Ru R 4 > Rs, R 8 > R 9 . R 12 , R13, 

[0 0 6 0] Ru R 4 , Re, Rs, R 9 . R12, R13, 
LTfi. ^*ffiHHR# 2 1 2^TvU3*«>#/M?~yU 
[0 0 6 1 ] Ri, R 4> R 5 , R 8 . R 9 . Ri 2 > Ri 3> 

^(/R 16 ^t^rpit^^ii:ii B&S£*rt-s 

£;h,S 0 ^foltJri/SHtH 5M£fcJi6M» 
^foMtt^^TPi^yl/5W^U\ B& 

^StiiS. ^niR^S'SoMKMU 2-fhyt: 

,0 06 2] R u R 4 , R Rs% R 9 », R 12* Ri3> 

[0 0 6 3] R u R 4 , Rs. Rs, R 9 , R12, R, 3 , 

5 0 7y/mySatfl SiSMimfcl -1 2<DT 

7M4*a*££Jx5o 7y/^=3r->S^)Wl:tt, Tirh^r 

[0 0 6 4] Ru R 4 , R 5 , Rs, Re, R 12l R13, 
MR i6*s«t* /^<*>f /u** ->S(wli, ili^S^rW 
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[0 0 6 5] Ru R 4 , Rs, Rs, R 9 , R12, R13, 

ftt/R i6#3H-*> y ^t^yscft gms&frf s > 

y ^^^^il^MBft^^ y /^^ryl^^^n 

So 

[0 0 6 6] Ru R 4 , R 5 > Rs, R 9 , Ri 2 , R13, 

7 y -yut^i/^/^^^^t ii6o 7y-/^ 

S/*;U*=^a£i LTtt, 7 2<£>ry 

[0 0 6 7] Ru R 4 , Rs, R 8 , R 9 , R12. R13, 
RXIR le^-fT y -/i^* y^/^fc/i/7 ^ / S(I 
tt, BtftSSrW-f-Sr y-^t^y*^^/U7 5 /S 
0'iii^)7 y ~>\sjr$r IsUfriR-fVT x / 
20 t^i^o 7 JJ -/l/t^r>'^^=^7 ^ / Si: ltd, 
7 ~ 1 2W7U-/i/«y^/^^7^ 

^^ixSo 7 !J t ->*;u^;i'7 5 / Sw«l: 
ti, 7x/dry*/kfcy!/7>yS^tl5 0 
[0 0 6 8] Ru R 4 > Rs> R 8 , R 9 , R12, R13, 

fccfct^SBft^^r s K»***h5, >r ^ ks^«Jw 

30 [0 0 6 9] Ru R 4 . R 5 , Rs> R 9 . Ri 2 > Ri3> 



40 



50 



5 0 ^roff^S^ttli, 5M£fcte6MS<7^7" 
tt«*ttiS^^*Jx* 0 -fniftSOfiSlCIt 2- 

t°y ^^^-x^^^^iSo 

[0 0 7 0] Ru R 4 , Rs, Rs, R 9 , R12, R13, 
&t/Ri6^-r^^^y/u£^(i, B»SS:#-t-S*^ 

[0 0 7 1 ] Ru R*> Rs, Rs, R 9 , R 12> R13, 
ftt/Rie^*+T->/u»=tt, gmSSrW-TSTv/uS 
^J:t/iI^7y/uS^Sn^ 0 T^yuS^LT 
(i, ^*ffi^»35 5 1 - 1 207->^jfSL^ fl 

[0 0 7 2] R 2> R 3 > Rg, R 7 , Rio, Ru, R 14 ^l 
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4Jx£ 0 7s)V7T^<i /i^o#yt;:te, 

{ (3~*A-*) 7^77^^ 
[0 0 7 3] R 2 , R 3 , Re, R 7 , Rio. Rn, Ri*& 

r>*R is^m-rm^^y ^x , 

HKBtfcLTtxfci^i LTii, ±IEBlftSRi, R 2 , 
R3, R<i» Rs, Re, R7, Re, R9, Rio, Rn, R 
12, R13, Ru> Ris&t/RieT'W^LfcSSr^lfSw 

[0 0 7 41 M(l, **JS^. &JR8Mfc:«K 

TflF4U*fc<0tt* **JSW-Ottfc\ ^JixJffi LT, 
Li, Na, K, Mg, Ti, Zr, V, Nb, Ta, Ci\ Mo, W, M 
n, Fe, Co, Ni, Ru, Rh, Pd, 0s, Ir, Pt, Cu, Ag, A 
u, Zn, Cd, Hg, Al, Ga, In. Si, Ge, Sn, Pb, Sb, Bi 
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[0 0 7 7] -«5t ( I ) ^*Sft5 7*n->T:=iV3K 



<**ft>*l£ c *MWfc»fcbTr±, Si(0H) 2 , Cr 

(0H) 2 , SniOtOzmW* L<mif f)Jl5 e Sfcfc. 
^ktttLtli, A1C1, SiCl 2 , VCK VC1 2 , V0C1, Fe 
CK GaCK ZrCl«*S^«f bixSo Cu, 
Ni, Zn, A1^#4L<, Cu!i5|(,KU^ 

[0 0 7 5] (I) t*SSM7^ov/7 

= ^*ffr&*tt* L (2«^iSteS) ^UPc (V 
^DyT^yi) Pc-M-L-M 
-Pc) 4fcJi3*frS:^LTtJ:<. ^<D<h#}gm 

[0 0 7 6] LT'*£ft5 2ffi<0iSISSf;i* t^ryS- 
O-, ^^-S-, ^/^/H-CO", 

Hltet (ID 



ft-&*tLT#^ffSLVMfc^*tt, TIE (>T) - 

(>H Ri, R*, Rs, Rs, R 9 , R12, R13, RUR 
fcli^py^ ^TyStfc!), 4*fc**lE**fc 

10 (o) R 2 , R 3 , Re, R 7 , Rio, Rn, RiJfctfRis 

iit»^^7 r ^St fc5 r t # ff * L < , «rfc, 
R 2 &tfR 3 , RbSTORt, RioMRn, Ri^RXIR 

*s*t>ff4U\, 
(/n) Mii, Cu, Ni, Z nSfcliA l X'foZZktf 
20 »4L<, ftK'tCutfcS ^£a«At>#4Ll\> 

(=) (I) T**£ft*7*n^T = :^fr&Jft 

[0 0 7 8] -«* ( I ) t'«Sil57^ov/7=yft 

^w*T*t, ±E-«:a; (in t?*sn5«igo7^ 
30 (in x-mztiz?* vfT-i'ik&mzo^^x 

[0 0 7 9] 

Mb 1 4 ] 



*3N 



NQ2S 
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[0080] -«5t (in ci&^t, Xk x 2 , x 3 , m^m^-r^^^mm^xximm^^a 

tfe^T/u*/^ B*fcL<fi&fi»OTy-yi^ S I^rPlSWiLv fl 09 1- tt, -f^tt 

tfttKttifftwr^s, sfcttBifctix loos?] x h x 2> x 3 , x^sekb****-*-* 

tL<JiJg«|fe^T^^ua, £fcfcfc«ifc&L< ttMtt R 2 , R 3 , R 4 , R 5 , R 6 . R 7 . Rs, Re. Rio. 

»(DTD-/umtm^L<. tcDtpx-h, *sWR^-a*4# Rn, Ri 2 , r 13 . r» 4 , RisXtfRieowtiac-c* 

[0 0 8 1 1 Xi, X 2v X 3 , RUX^m-tT^^jum [0 0 8 8] Y 2 . Y 3 , YJi, ^tl^tl^SliC 

^S^**n5„ T/K/i/S(i, ^iRJ&^StoS 1 - 1 2 If^7 7y^^S, S^t>L<iiMgm^T^^^ 

^>T^*/i^**ff*Lv\ B*£<DWK:fi. fcKn*-> yi^, fimt> t < fii«©7 y -/Hfi«T*"f. 

/US, T/U=»^rv/». yT/S, *5j:^>nyy^ Y 2 . Y 3 , Y«<D>pt£ < £ fc 1 oft, . ^f£gl7M£& 

ft, /^vK ^y/pf/K t-y^ ^rft:Wi3«t:l/lt*Sfi, ±IEXi. X 2 . X 3 , &l>*X*co 

/K tKo^r^f/K * H**>:t?vK KWC^IfbiXT v *a t><£> i lRj«"e*>5 0 ft^tt, B 

yK MJ7y^D^^yK 3 -X/U*:/ n fcrVu^o £0*4 ft*>^ n Tyu^/uS, B&T y — vUSASfiF * L < . 
-*/u*:/^uj&s£$ih,5o 20 -f ^vffiRTKttSA^^^ttSTkttKtBlft** L-T* 

[0 0 8 2] Xu x 2 , x 3 , xtj«x^*-rr y— yu* t5Sti*Lfc->^ ory^/i/S»t;xii7 y ^ua 

/u£#££;h,3„ Ty-/uS<b LTIi. «*S^«JftS6 [0 0 8 9] U m, n, ptt, tJl-PJlttSC^, l£ 

-1 2^7!i-^mii\ fi»£<7>0ij(;:tt, T/u fcl±2 0lSSSl, »Clt'fc5:t^U^ 

^-7/1/3*^ A D yy^, T/i^uTS/ [0 0 9 0] -jfe* (II) T^§tl5 7^p->7^^ 

Xfcioe^f^vlfeft^ttJt^ftSnSo Ty-vua?)#iJ ft^ftiU»l:ff4LV^ftli, TIB -(*) 

o-^oD7x^u*5j:(J«m- (3-^/^/0 t'/UT (>T) Xi, X 2> X 3 . X 4 I2, ^ft-CTtfl&K:, fcMffi 

S /) 7ai=yuj&5^ix5o *\ ftStl<liil^7^/H, BifttlXte* 

[0 0 8 3] X,, X 2 , X 3 , MXJ^ty^p7/u 30 fi»OT y — yuSt?* 9 , LV^HtKSSJS 1 ?-, 

£ LTi±, RslflBTfcsJS 5 ~ 1 2 0->^o7^/uS^ (d) Yi, Y 2 . Y 3 , Y 4 tt, -tix-Pix3*fi:ic. 

4tL5o t LT*-r5ST*B*LfeTyu^r/^Xt^*fc«ir y - 

[0 0 8 4] X,, X 2 , X 3 , RXtX+frm-fT^fr-fr /Ht'fc^ i& fcff * LtvDtt-f *Vtt«i*tt£S:K* 

^^2-1 2<DTyUv-^yUS^#f^b^ 0 g^S^i^J 40 (^) Mi*. Cu, Ni, Z n , Al W«K, 

«c«t, t^/^S, TyyuS«^*ti5o (*) -K* (ID t«5Jx5 7^n«>7=.yft^fc- 

[0 0 8 5] X.. X 2 , X 3 , SatX4*5*t77^*^ >T^>'tta7XttSSr / >4< t <> i fiw±*-f-5 

attL-cn, fi*asr*i-«T7^4r^a*5«ttr«iB* ^^^»*l<, >r^^tt.a*tts^^^£*5 

(077/^^S^*n5 a 77^*/u»t LTti, «ttJ t 4«7^'>At'*)5^»*l<, -ErO^-Ct 

*JB-¥-*3is 7 - 1 2co77^^S^tiU\ B«S ^^*IS:'>4< t fc 1 8K±tt5 t^s*fcfft L 

©Wltwtt. -<yy^l, *5«tC/2-7*-*^;uS^* [0 0 9 1] -jft^; (I) Joit/— (ID T?*3*i 

[0 0 8 6] X,, X 2 , X,, ^O'X-^t^fpil 50 ±«?>f*>tttt7KttiSSr#LT^*«>-C, *tt«tft4«J= 
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-f*vtt«*ttaGi-tt, ^/^s (-so 3 -x + ) , * 
^^>^/uS (-co 2 ~x + ) , ^ioMftry^') 

i^S (-N + RR'R"X") , 7y/M;U7r^;uS 
(-S0 2 N'X + C0R) , 

(-C0N"X + S0 2 -R) > */U*~/U*/U7x^<f 
(-S0 2 N"X + S0 2 ~R) «5§*ll-5 0 jff*U 

ffit*ottJ:<, JfiSr^-tSW^^^^Wlctt. T 

4*1/) , Gm&kuititttMmT-jr^ (w, Any 
Hiast (iti) 
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*JS**fctt#>f3*->\ R, R\ R" 
"To 

[0092] 4*5, hrs (id ■e*sn*ffc-&tt^ff 

[0 0 9 3]-^S (II) t«Sh57#n*>7=^flS 

<&feco*T-fc, ±E-«* (in) Xtf*fcfl-«S: 

(IV) "C*$il5«iS^7^n^T = >'>fl:-&»^Se> 

[0 0 9 4] ktk* (in) t-*§ix 

[0 0 9 5] 

Hfci 5] 



10 




[0 0 9 6] -iKst (in) icfc^r, w^Wsofi, * 

v^nT^/UK, 7/W<r=;Hi, 77/^/H» 7!) 
-A'iS. "^dSS, y7/S, t Kn^^/uS, = h 
□ 1, 7^1, 7;^/U7^yS, r^^^r^S, T 

— /U^S, 7/^^^/Ufc/U7^/I, Ts/VK^ 
7; KS, ^y^^-t^f/uS, ^;U7 7 ^e>f yu3£, 

>M-*v^, 7li-/i't^y*^^ T!J— A* 
^•y^/l/^/l/7^/S, -f ^ K2£* ^rniftl, 
x/U7^^/uS, ***!i/u^, T^/uaEifctt^ *v 



1(1 HR* (I) <OR 1% R 4 , ? 5 , Rs, R 9% 
R12, R13, XtfRie^KWtr^ff bftTV*5 t<Dtm 

*~a£jW£L<, tt»££LTterA*A£, 7y 

[0 0 9 7] *<7> 7jc*ST-, AD^gr, T 

7J-/US, ^xnfgS, '/7;S, fc Kp 
^y/l/g, 7/^7;/S, T/U=i^*>S % 7; K 
7y/i^7;yS, 7!)^7^S, */u#>TS 
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[0 0 9 8] Wx-W^SSt-BKiaSrWi-S-r # «T 
fE*££o«»£0lli* (ID ^X x , X 2 , x 

[0 0 9 9J III, W^Ws, W e -W 1G , W n - 

[0 10 0] M, U m, nfttfptt. ^ix^x-flS:* 
(II) KiottSM, K m, nRTJp tm&X'h*) . ft 
£LV^M, 1, m, nJkX$x><0&\h¥\ZXfo%> 0 

[oioi] -irs: (in) r**$ix57^D 

So 

[0 10 2] Wx-Wzoli, ^rti^na^ic, 

(-NHCOR) % X/^VT; K£ (-NHSO2- 
R) % #yU/<^yl^ (-CONHR) . 7/U7r^ 
yl^ XyM^yl^ 4 * Vl4**tt*3ft«ff* L < , # 

(-NHCOR) , *yu*V7^ KS (-NHSO 
2-R) , #yU/<^yug (-CONHR) „ 7*tvyy 

4^ 1 +m+n + p^8«:IA:U *&?W&$L\^ 1 
tt(12^^ #(CjffSt<tt4^ 1 -fm+n + p^ 

(l=m=n = p = l) r^^rK'fc^o Mfi, C 
Ni. Zn t A1W4L<, 4^T*t4*«wC 
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[0 10 3] (III) T**£ix5 7*Pv'T = >' 

fc< t t4<@«±W^3t>^*t#l£Lv\ 
[0 104] -jK5£ (III) T-*$ix57^n^T = V 

10 [0105] w a ~w 20 ^ gms<bLr-f^-^tta* 

(-S0 3 ~X + ) , ^yutf^vvi^ (-CO z "X + ) . *5 
^(5407^^^ (-N + RR'R"X1 , T*>yU 
XyuyT^-Cy^S (-S0 2 N"X + C0R) , Xyi^n 
/U^yV/^-f/t^ (-C0N"X + S0 2 -R) > Xyt-^ 
^yU^yU^T^-^yUS (- S 0 2 N~X"S 0 2 - R ) 
^£ftS 0 #*L<Ji, ^yu*S, #/M**5//u**5j; 

v\ xyu^S> #yi/AK=^>y^, Tvy^yi^T^yi' 

7^;Hiifi^i-CfcottJ;<, 
-r^^(7)0ii{w(i, ryu# y£n-r*>- (#k th^i. 

= (0L ADyWty, ^V^yt^VgM'^ 

r\ R"jigms&gH% 
[0106] 4*5, — (in) 

[0107] jwti^ ( 1 v) -ess ft 

^ 7 ^ p y 7= y^ftcoi K ii^5 0 

[0 10 8] 
[ftl6] 
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[0 10 9] -«5£ (V I ) KJSV^T* Lu L 2 , 

[0 110] W«*£ixTv*TfcA^B 

^uvsSSff* Lt\, 

[0 111] Li, L 2 , L 3 , L 4 ^55tr««SS:Wr5 
wi:35SWffi4i:*wiK*S«fi, -«5t (II) *<7> 
Xi, X 2 , X 3 , ROtX^WfcBC-e*)"?, ffSUf 

[0 1 1 2] Yi. Y a . Y 3% Y^l^ft^ftfti!;:, - 

[oii3] mnm 30 

[0 114] z,, z 2 , z 3 , Zali^n^ix^^^, tK 
*J^, ^ny>e, T/l^/Ug, ">^7/^ 

^^S, 7y-;l^f«, 7^3^r^/UfeU7^y 

S, 7y-^y^^fc/U7;yS, ^ KS, ^ 

fDifti, ^;u-7^^/us, *^*y^s, t>/u 

-flx5t (I I I) ^w,-W ao ^)ttWt?*ff bix 
[0 115] ^co^t't), ^n'/Vj®-^ T 50 




V~Yi-Zt 



T/un3->s. 7? ks, 7^7^s, ry — 

/L^7;/£ ^yu^^T^ Kg, ^/^^-f/Ug, ^A- 

TkStS^K ^o^yg^ 7/L-^r^S, i/T/g, t K 
7r^^S, */u*^yug, ^r^ttSiTktegasfl 1 * 

l<k mzimw.*. T/is*;i<>m. ry-A-g, 

[0 116] Zu Z 2 , Z 3 , Z^SJE<-«**fc#i"-5 

ri*s^r«4t*<oji**«rt:, (11) *o 

Xu X 2 , X 3 , Rr/X 4 <7)#J<hl^CT*fc9, #£L^g 
[0117UU Zk Z 2 , Z 3 , Z 4 ^4<tfcl 

[0 118] Xi, X 2 , X 3 , X*, M, Km, nSU« 

pii, (in ^*3tt5Xi % x 2 , x 3 , 

X 4 , M, Km, nXt/p fcRI*|-e*0, 

Xi, X 2 , X 3 , X 4 , M x Km, n/Xt>*p^0iJt>f5]L 

[0 1 19] -ft* ( I V) "CS*iX^7^ov/T^^ 

[0 12 0] Xi, X 2 , X 3 , X 4 (i, tft-PixS&Stfc, 
< l*SIB*<z>T y -vug*?*? 19 . Lir*0>[i** 
Vh^^L^(D^m^X-h6o Li, L 2 , 

l 3 , Lji^ti^eti^c, -ffiw#«ai£S-e*) 9 , 
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«tt*fctt^tt««^** 2-8 cor /u^r 
U\ Y a> Y 2 , Y 3 , Y 4 ttthfii»4i:, -ch 2 

Z 2 , Z 3 , ZJi, Zti^ti&iHz* AMW^. 

71 (-NHCO-R) , 7!i-;l/7^/S, ^/UTfcV 
T ^ (-NHS0 2 -R) % tf/Uv*^ /u£ (-C 
ONH-R) % ^/U7 7^^S (-S0 2 NH- 
R) N ^.^^^yUg (-SO2-R) , T^=i^r'>^^ 
T->^S (-CO-R) *fcii><:*:H48i* 

T/i^vUT^ /X, #yu/**>f (-CONH- 
R) , ^^77^^! (-S0 2 NH-R) , 
^h-S (-SO2-R) , d-^tt»*tt*"C*>9, * 

[0121] l.m, n, ptt. + 

#*L< Ji4^ l + m+n + p^6$rffi/cU -ttf> + T* 
ftfcffSLVMDte, Ztlbtf 1 (l=m=n = p = l) 

[0122] Mil. Cu, N i % Z n , A I L 
<, 4Mt»l:Cu, Ni, ZnWSK, #iCC 

[0 12 3] ( I V) -e**ixa7^n->T=.> 

[0 12 4] -«5fc ( I V) Tf^7^py7^7 
fc^tttt, »^rtic*4< fc fc 4 oo^f 

[0 12 5] Zi, Z 2 , Z 3 , Z 4 d\ B^S^: LT^* 
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yl^g (-S0 3 ^X + ) , ^;u^>y^S (-CO 
sfX*) , *J J: CM «T (-N + RR'R"X 

") . 7^/1/7 7*^^ (~S0 2 N~X + CO 
R) „ X/lsTfr—sistt/W^J /l>& (-C0N"X + S0 2 
-R) , ^^^;l/^;U7 7^^^£ (-S0 2 NTX + 
so 2 -R) ^s^^Jx^o »*L<ti, XfrXm^ D 

R, R\ R"lif^Mito 
[0126] 4*5, -«5t ( I V) T'S£;h,5fl:£fe<7> 

[0127] «Ti-**iB^±E-jH:S: (v) &o^£. 

(VI) T^^^7^py7^y|ii«I 

[0128] ft*, (v) aotsfcn (vi) -c 

^7^ny7^y|i^) ft, fE*»«LTB«* 

4 1 fp^ » t ft 9 # 5 XhZ> 0 
[0 12 9] 
[Itl7] 



40 
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Hfct (V) 
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"la W. 



\ I 




4. / N Y — / 




[0 13 0] -K* (V) |C*5^T, Wx-W 2 o, 1, * [0 13 2] ftjS, -j»5£ (V) t'SSixSft^WjJ 

m, n, p&t>*M{i, (III) ^^Wx-Wzo, * Lt ot ^Tfi, 



[0131] (V) t***W7^ov'7 = ^k 

(III) *0»«rff*L^««iSOj|fl^^<!:^l 

-** (vi) 



[0 13 3] 
[ft 1 8 ] 




[0134] -test (v i ) jd*5i^r, Xx~x 4 , l, 

-Lu, Zx~Z 4 , Km, n. pRXIM 

14, (IV) Xx-X 4 , Lx~L*. Yx~ 

Yo, Zx~2 4 , Um, n, pXtfMi#*HI*-C*> 

[0 13 5] — »5t (V I ) ^W7yoy7^y 

(iv) ^^^(ifftLviil^ia^Mt 

[0 13 6] fclb\ -jR* (V I ) ■C*£ix*ffr&tt<0 



[0 13 7] >fy^^*y hIBSffl>f 

£ 0 -tt* (i) - (iv) -e»*n47*D->r=i>is 

= 1-16) (D&mm (Ri-R.e) »tt*fc*to» 
X 50 ifc<|i]-W»»i: LTJftfcLT^5*&J*s#t\ $ 



*(22)i 
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[0138] *wipitt-etlltS7*pi/r=yfk^ 
»^*3^T«JS^**5«^ttt, (i) taw 

-*-fifc.«MERn (11=1-16) <7>*fifcJH*«as» 

[0139] *«wic*3^t, (i) - (iv) r- 

(1) /5-fiit»ffl : 2fttf/*fctt3tt, 
fcli7&, lOJtf/tfcttlltt, 14fttf/*fctt 

(2) a-fii@mS: (lW^tli4fl 5RXf/ 
*fcli8ffi, 9Xt5/*fcttl 2ffi, 1 3fttr/*fctt 

fe) 

(3) a, (l~16ffi^aBH44 

<, »3fe<0|ll)l*«:W-ra7*n5/T=^5Rft'&«) 20 

■♦■5. 
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[0 14 0] **WJzffl^p>jx5 7*o->r=>«»* 
r7^py7^y-fcf«i-j (P. 1~62), 

C. C. Leznoff-A. B. P. Lever^ 
SF, VCH^ff Phthalocyanines-P 
roperties and Application 

s' (P. 1-54) SKilEtt* 3l«t>U<ttrjxe>u: 

[0141] #*W©-«5S (VII) 

p*>7=^i*(i, Wxtf-jR* (vi i n -e*$ 
ix^y^on h y Mfc&*fttf/*fctt-«s; (ix) 

[0142] (VII) T*3t£;h, 

57^D^yfc^Wi (x i) -catena 
4-^/u*7^^K— y ^^ir-jK'^: (x) -ea 

(in -rh7^>s-4tMi^^ 

» <^ -r s r * > & j: it* ft a r = y £ s/s-r s 

[fkl 9] 
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COjH 









[0 1 4 3 J (5t (V I I I ) fttM I X) >K Rtt 
^;U7 7 ^^/UI : -S0 2 NRR' Sr^f) 
(X) : M-(Y) d 
(X) + , M«imJlE-«* ( I ) - (IV) (OUt 

U dttl-4cOfi!Bi[T*fc5) 

(x) ^Jix5^«»i*t L-m, a u s 

i, Ti, V v Mn, Fe, Co, Ni, Cu, Z n. 
Ge, Ru, Rh, Pd, In, Sn, Pt, Pb^ 

y*rfr % titWt~yfr/\'* fifb^^^h, £ffc=i/</uK 
A, Jt£ffc-r>;#>\ T-tr^/UTir h 




[0 14 4] (viii) -e^Six 

1 : 6*»SU>. ft««w*t-«=s: (IX) 
•t/HtT'l : 3-1 : 6*S#*U\, 

[0 14 5] MloateTfcfffcJxa. 8 

40 vU- 1 —<>9 J — l-'V/*/— /K 

feco i - i o o Wfflte, * L < I* 5 - 2 0 KJ&f&T'fc 

So 

50 [0 1 4 6] JKlCfC*5t^-C, ftfeMCfc LT1, 
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fcTv^n [5. 4. 0] - 7 -$>t±> (DBU) 

m\$y*u- MMt^ttl ^/H^LT, 0. 1-1 
0fS j e^ff4L<tt0. 5~2ffiP*yut?*>S 0 Rjfci&S 
{2 8 0-3 0 0°C, »4L<f±l 0 0-2 5 OtOfflS 
^A^$5H(rrff*5^^S 1 ^b< , 1 3 0-2 3 or 

KT-C«:RlSa**s«S^Jl^. 3 0 0T;W±Ti2:7* 

BI12-2 OWW* #*L<tt5^1 5WMHL *Mz#4 10 
L<l*5-1 0W?M©Ka;i»IIBt?tTfcJx5 o 2WFMJEJLT 

> r = vfc£*<&# Aw* g r. 3 *r jjBtta* * 5 o 
[oi4 7] rne>©R«fcj:ox#bJx*4j*»tt, 

»«LTA*^tt»«*1"fc«i-«ri:*-e*-5o i"4 [0 15 1] 

y/l//W-'>3^^D-7F^77-f (SEPHADE 
X™LH-2 0 : Pharmacia© fCtSlt 20 

[0 l 4 8] fcS^f±KJ6#7SL S)6*«ft«*L 

t, fcairMi«*-fri"^*, ^tcitm^f, ^fnLT 

Silt, *>av*tt*fiHm:, #**«t/*»»^Ttt 30 

[0149] a>< LT»6na-«a (vii) -ess 

fftH^fe»taattttT*aTiE-«S: (a) -1- 
(a) -4t*$n5ft^iB*fttiot^*, 

[0 15 0] 
[fb20] 
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R4 




-»5t<a)~1 




[0 1 5 2] 
Ift2 2] 




Htt5t(a)-3 



50 



[0 15 3] 

nt2 3] 
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10 



[0154] -ft£t>h, Htt* ( a ) - 1 - ( a ) - 4 
fiL 63W/Sfctt7fiL 1 OJtt//**:ttl lfit, 1 

rwflHHB«ffl^J:6«Jt±<o»*^J:o-ct 
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10 15 5] *W»*tw3o^T. */^#*IH5fci*L 
(I) ■C^**L*7*o->T->'ft-a fc *tt, g 

[0 15 6] ( I ) Xm$tlZ>7 * o i/T 

vc&m<F>Mc&m mmt^mi 01-145) *Tmm 

[0 15 7] 




1-15 8] 
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[0 16 3] [-&fiK«) «Ti^, 9 tt, «xLtfTE-&*/u- M> ^ t^-C#S. 

rftfcJ:9RS*il5fe^4t\, [0 16 5] 

[0 16 4] **M(^ft*W*7^o^T^>^b-&«J [£2 4] 




[0 16 61 



Ut2 5] 
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0O,H 
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<fc**B 




[0167] £/&{*J 1 : ffr&ft A0>£/S; 30 
ffiaf^i^:£op7 7^3j:^ n h p-<>-t*> 1 o 
OmLAD^, 1 8 0nt:'l^Wn#SL, ^Cli^ 
4 -*/W*:7*/U&— J- h y *i>J£4 3. 2 g , i£fLT 
V*=**4. 7g, Ri5 8g, ^yyf>87^ 
^^0. 6 8 g, mtm (ID 6. 9 3 g SrADx:, H 

5 0 t^Oifi Lf:^^y-^200mL SrftA I 

Lfc e »fenfc»i:*Sr5Cy^3i-t%ai^ 4 0 0mL 

M ^^-CfilPLfcl 0O0mL^lMlg?*MS:*D 

RLfcHttt^s^i-e^iBU lOOmLcoiMJS^ 
Lfc D *#*>*ifc@#£: 7 0 OmL 

»#L^b8ott«L, wa«-e i »*ib«# 

/to wWtt«fi*«:flMtLr&^b8 0 , C*-caiBLL, Rift 




fi&*>iBU 15 0mLW2 0%ftjt*t?it*Lfc, 31 
$m%, 8 0%^^/-^2 0 OmLKftfcftfcigSS: 

*nx, ii*m«t«h*u aft*t?»aitfc«, whs 
omL{r^#bi^fcls H B H ^D^, ibwh«^s#u 

OOmLt*MSitt, fc£4*A 2 9. 2 5 g^ 
fffejgfi*!: LtJIfco ^max : 6 2 9. 9 n m ; £ max 

= 6. nxio 4 (frmmw o »6nfcft*»At 

Mlfc (Wfi##f£ : E S I -MS. 7C*#tt\ *fn 

n£iU7^y7^y« (ID , gp*>, Klftffitt 

3<£) , (6*fcli7j£) , (lOSfclillffl % 
(1 4£fctel 5fi) (w#^r^yu^SSrHB, 

[0168] £fi£ffl 2 : it'SM) B (^JiJc 

5 OmLS:*DA, 3 O'CKTTflH* L bilE-C^fiS; 
Lfcffc^ttAl 9. OgWo< 9»«»*DLfc e 5! 
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2 0t^3 0#PrB«#Lfc&* 2 5°C«K'6 0g fJL 5 St^-eAO^U m&mx 1 ^pPfllS^ L/c 0 2 0 

(DKUfcy >-£*J>o< «9^#I^DLfc 0 KS^HO tlt'MUcfi 3 0 0 m L OzMc&tfT, 

"CS-cAiiiau Kia«-e3«rBB8i«iLfc 0 8ot*^ §i#tt*^ifl-e3o»raj»*L-c. tfrHUUtfcisg** 

»tfc«, 3 OmL^Sftf^/^l SftWM-tXXt y ^T'^ig U 1 0 0mLOft*tffi^L, ft»t 

Tlf: 0 Sl*il*#, ^ffi^8 0tftteL, Pf&ffi fc. tf^fcfi&l^ i/y*W7A^o^h^7 
t?2l»nj«#Lfco 1 Ot:*t?»aiLfc«, £l£?K£l (CH 2 CU/THF) Srffl^TMdfcriMfe (09* 

0 0 0 m L (^)* ^ 5 0 0 g ^* <!: Wil^Cfe^ i:»D tf, Cu-Pc- (S0 3 X) m ( S 0 2 NH A r ) nWIM 

LTfffetefi^BW^SrtffaS-fr^c #:m+n = 4, m*0) } fclfc*LfcSL ItK^^/U 

7t 0 WCMT? Lfc«lw, ^s/^T^iB 10 [0 1 7 2J &!&m6 

L s 1 5 0 0mL^*t*»Lfc„ I£ b h b£ »3SroftV^HoP77^3l:, ^fy/Dh'yU/y^ 

15 0mL(Z)ftTth^h!)vK^M, KEETft*»l -/H50mLtti 3 CC^TT-jUt L^^^Stc 

A^Oxv^^-^-rt-e-ftftiftL-C, ft^B 1 5. ill. 2 gSr**o< O^tljBJlDtfc. AitT> 

6 bLX&fc 0 »&ftfcffc-£ttB*r#*rL ^^0. 2 g$r*l 5mLi:iS«?Uc*gi^lT 

I) , EP^>. iftffiK5s-I^fh7^^^o7 fc 0 3l#«t*. iE"t?^*lftft^»D3. 0 g m 

4 k-c*5: £#fitK-c#fc 0 Hi^b^dBfio. o h y i o o m l t tjS^l^^S-e«T I, SSta 

f2 5 4 nm;0. 1 %Mt/ h !i xf/U7 5 V b u f 20 i*U » WcteSS:'>5*^7A^ 

f eri;THF/H 2 0=7/3) Lfc<tr5, tt» 77^- (CH 2 CU/THF) Sfflt*TBJ£j*tt«:lfc 
S»=9 0. 9 5% (Cu-Pc(-S0 2 NH-R) 4 ^f^^^LT, ffc-&»E 2. 

[0169] £/&0S 3 : fb£feC<D£$ [0173] 7 : A*WWfc-&fc« 1 1 0 

m-T S y-tyfy^/U*^7/ut7^ H '5. 4g£ ±KT*£j*Lfcfb&ftE 1 . 3g^50mLWDMAc 

5 0mLWDMAci:SSU rti&5«T*lt# LTV*5 (N, N-^^7th7U') W§»U l*J?fi5tf 

±8BT^j£Lfcfb&«3B 3. Og^dD r-Jt#L-ri^5^ , m -^nn*/U*^/U-<V;/ 

*.R«;S-frfc. 3 0^r«1Ii£X«, 5 5t4tM WdJKI. 2 g «rlfe*fc^Rj£Sii:fco 30» 

L > W«lt-Cll»BaH*Ufc. 2 0^£^#£PLfcflL jf#8L SJCtt^flftft***^ h U 
Rl£«S:3 0 0mLO*^*,tt-C. 3l#«#Mt?3 0 30 $ felr 3 0 #JS# Lfc Q RJS»T*. fiSfPftJfi*Sr 

0 OmL^TkTifcfrU R«Lfc e ftfeftfcfijgfi (7 0%x^/-/K'fM^2[p]) ^^/-/K' 

S\ yD^y/^7^^o-7h^77^ (CH 2 C1 2 S^l, ^Mft'&ttfifll 1 0S:1. 9 g #7t Q ^ma 

/THF) ifflV^TIJtSft (Will Cu-Pc- (S x=6 3 4. 2nm;fmax=3. 3 3 X 1 0 4 (TkM 
0 3 X) m ( S 0 2 NH A r ) nR*^:m+n = 4, m 0 

*o] zm&Ltzm, frbn&&i,x . ^ [0174] ^ns :*#«{t^»«i 0 \<o^ 

[0 170] ^PI4 : Attttffc£4*«ll 0 l^fig l£&ttT\ = Cu-Pc- (S0 2 NH- 

±IE^fifcLfc{fr£*C 3. 5g^20mL^THF (3-M*-7x^) } 4 »a»»S:^Lfc e *#<b 

k*»u muxmwLx\<^kz*>^ mmm*m 40 ti^^ftSr^wL^je*, aiftfiK^s^^* c**i 

^ h !l *iokjg»fcJD;t % £e>fc30#flt#U R/Sil* fixO#^>f^ (2 4fctt3fi0 , (6*fctt7 

fift*tt*«rJDA. tffi±lLfcS H B 0 ^^i§L/c o f# ffi) % (1 0£/ctel 1 ft) , (14£fcfil 5 fit) 

0) =.* y-^xmm&L, *wtt<k-&»fifl i oi vi#^**^*g££tMfBW-f£, *wjNB#tt?3e 

£2. 8gflt 0 Amax-6 2 8. 5 n m ; t raax= 4 . H Lfc /3 -{4E»S^R«L(tT-* 9 , 4 T^J* L 

3 0xi o 4 (tKS^^) o 7tfL^4*<t IrI i:-fL-&4*-Cfco/c 0 (^^- htt»4S 
[0171] £/£0ij5 : IL^DCO^ ^fifc«4 fc^«|8 T^fiR Lfcft'&ft^, 

m -^hDT^!l>4. 3g?r50mL^DMAc(:f§ HiB&S!? ^ p ->T ^>f0 (I I) TfcS t 

3. 0 g*tfe-er!Z*Ux.Sl£*-ttfco 3 0»nB*fflt?SM* 50 [0 17 5] 
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Hfc2 6] 




[01 76] &!&m 9 : £.#«Mfc'&»0J 1 3 6 <D%& 
N- (3-7^ J7u f/U) *Jx~9/->VT 5 ^1 6. 
2g&10 0mL^DMAci:S«IU ^5$t*I# 
ITl^i::^ ft^feB 9. 7g^|liD^S 

±»ffc», i^ja«-eiWriwa»Lfc 0 sje»stiooo 

^3 0#K«#Lfc«L 2gi£g£l2. 5mL«TU 
WfflLfcfi*£i^*:y^;c^igU 2 0 0mL^y 

i&Sr, 2 0 0mL(7)^^y-/^ffi^r, ?RB$ (SfiEiS. 

^77<{ (SEPHADEX™LH-2 0 : Ph a r 
mac ial (HaO) fcffltr *T»J£rt» (08* If, C 
u-Pc- (S0 3 X) m (SO z NHR) n»|aStt:m + 
n = 4, m*0] ) SrlfcSLfcaL H20/^y-^ 
/^/i^^l£ H B B bT^ft:^^0iJl 3 6^1 4. 2 
g ?#fc 0 ^ max = 618. 6. 2 n m ; f max= 5 . 3 4 
X 1 0 4 . 

[01 77] 1 0 : A^tt^ftM 1 3 7 

1- 0 gtOfbg^l 3 6£, 2 0mLODMAct:g<S 
U te5Mtfltl^i:5^ 4 2. OmLWh 

XMftLX^^Z t m-^nD^i/^Myy 
>f^pJKl. 6 g^^irAD^SJES^^Co 30# 
ttmiL RtSSSS: 1 0 OmLOTir !>~ M /MCtt^ 

£i@U 7K 1 0 OmLt'^U $P){:50mL^7t 

5mL^DMAcJr»«PL, 1 5 ftTif^ LT^S 
1. 0mL<7)fc°y ^«fc*fcjflTUfc. 51 

m^xmwLx^^tz^, *3. omL 

«rtt*fcJOiEJfcStffc. 6 OiMWML RJCifcSri 0 
OmLcOTt h = h!i/M:ftl^\ £tbC:3 0#}f#L 
fc 0 tlrlllL/c*SH%*:5<y^xT^iiL.. 1 OOmLOT 
■b h~ hJ/uTilfeiHSiatRIILT, fetSAl. 6 g 

(SEPHADEX™LH— 2 0 : P h a r m 
aciaS (H 2 0) Srffl^TBJ±J*tt*l** L -fcfc. 
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68 

it^&i 1 3 7 £ 1 . 2 8 g f#fc 0 Xmax = 6 2 4. 9 
n m ; t max = 6 . 5 3 X 1 0 4 Uk&i&tp) 0 

[0178] &j&m 1 1 : mwmt^m l 3 8 (D&f& 

1. 5g^|^13 6^, 2 0mL^)DMAc«S 
Lfcfc, %ttSr*iat?8H*LT^afcr5^ 2. Og 

telOOStl6 0MllttU:fl KJ£fi£ 
SrSfi* Lfc. 5 5 mL <DT± h 9 fr^m*. 

rt h^hy/K'»ii^iiLi:, fiU H 0 0 i. 7 

h^77^ (SEPHADEX™LH-2 0 : Ph a r 
rnaciaS (H z O) tffl^TBJ***S:»*Lfc 

8 3; 1 . 5 g f#fc 0 Xmax= 6 17. 2 n m ; £ max = 
5. 5 OX 1 0* o 
[0179] [JttMb^fto^AM 
Jfctfr&$0)| 1 

20 (a) Mh^l^ 

OmLSrM, «#L4^e>3l#«# 2 Ot£i@;i£v> 
?£fiSr(ft*>*^5>2 5. Og tf>£@7>$r u i/T-ls^fyi 
< 9#fM6JHlLfco («*-T5^*?&aJS:IP]^jllfiL 
fc) 

*^t:©8dftfc l o o°C£T\ l B£Rgri>ttT;&oig. 
U JHwl 3 5^4-^1 WPB^*tT*DiftSr«lt % 
«±^Jl»T-t"-&*-eEia*-C4«fBBa#Ufco -t<0«fc 

30 n;^3 0^WttlTl/Co §l£^£, ®S?££8 

ot£-e*nis.u iRis«-e2WpBJtl$Lfc e i ots-c 

#£PL/c 0 1 5 0 0mL(D7kt 5 0 0 

5:^aoto-5ti:^ot Miliar- 1 B$p«gi« 

ttLfcltK:. ^y^^T^igt, 2 5 0 0mL^)ft7K^ 
ifcfrLfco 3l#tt#. *£Sfc 1 OOmLOftTt h~ h 

40 LT3 5. 5g#t 0 i^nmft^HfLm, 
*WfM&*Xj£ilkL1Z7*ai'T~^m (ID ^S^S 

T*#fc 0 »fetLfcJB*0. 0 1 gRSr 2 — ^^yu— ^r->/U 
^-^>yn t'/UT ^ V/Tir h^T^^V^tfc^, H 
PLCCTMM (»U«ft2 5 4 nm : 0- 1 %ft 
i/hyxf/U7;ybu f ferl; THF/H z O 
= 7/3) l/:^:^, t@*fffi8l%=8 0. 5 2% [C 
u-Pc (-S0 2 NH-R) n RtV^itSfn] T**o 
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[0 18 0] 



(36) 

* * lit 2 7 ] 



2002-302623 
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10 





l 4 



[0181] (b) ttmik&®2<D<£}& 
^mW-l 0- 1 3 0 5 1 7 ^ WO 0 0/0 8 1 0 1 
^ WO 0 0/0 8 1 0 3^tCfS^O^^ffiV^ 
itmt&Vd 2 <7>&/&£^£bfc^ %hMzit%m 

z%vrLtc&%. \tmt^m\ t\t-<x, ®mmm<n 20 

3g 

Tft^/l^ n 74 Kt bT<£>$4S: [±J8Lfc, Cu-Pc 
(-S0 2 NH-R) n»**Ottftt LTtftS) 

^Lfcit^b^i^t/tt^t:^2(i^-f^t>, * 

W*B«tT?3eHLfc7*n5/T=.V» (II) -WWm 

XZfz 0 30 
[0182] ( c ) JfctMfr&tt 3 

ft3f^^;£op77^^{:, ^hp^yfyio 
r b y *Ajg3 2 g , js*?*^ 
^yyf>Sf7y^^Ao. 6 8 g , £M (11) 

6. 9 3g£iD;i, BHft«"C6l»IB«#Lfc. SJC&ttSr 
4 Ot;£TNfrfilbfc(D*>, 5 0tWMLfc^^/-^ 
2 0 0mL£&ALT, bfcB^«rtt»bTfca* 

e>nfc@ffSr*6<t;^ h y *A-efi?pbfci ooomLo 



"(SOzCOm 

m=4, 3, 2<D££«! 



omL^i M&mmv&ffimwLxmfr bfc 0 » btifc 

H$^7 00mL(O0. lM*»*fc-^ h 0 *-Mc*&«tlw 

ift«-ei«PlH«»b^. **«*IW*=^*9*abfc 
ft. 5fg^}ft^b^^bJ£^hy 7 0mLS:» 

^^aajDb^iswbfeo i^fifffS^urf^go 
■csTJmifiu pffl«-eii*rast#bfco amst** 

bfc&, *Ttiibfcefi«:*>iBU 15 0mL(D2 0%$ 
*t*-e«fc}%bfco 51 8 0%x^/^2 0 0ra 

L^»fen/c36fiSr*Dxi, l«FB8aatTflH*b, Sifi* 
WfHJLfcfl, Wffibfcl£*«:*>i§U 6 0%x 

^7K*S«2 0 OmL^fenfctefiSriDxi. lft 
IHSBHiBfU *Jft*-e»»bfc*, WttiLfclSaST* 
i@U x^/-yU3 0 0mLT»OTtt, TIE"? 
^5*l^M:«^»3a:»feteS^bT2 6. 3 g# 
fco Zmax=6 2 9. lnm; fmax=6. 0 0 X 1 0 4 

(*&$*) o »e>nfcfls*4fc*r»«rbfc»*. *9»p 

#*T^bfc7^P'>T^^ffl (II) -|l»fit«*, 

¥^I3fli#i-5 ; Ztl?tl<D&'<>1?>'&<D (2*fcli 
3 fit) , (6*fctt7fifc) , (lOSfclillfifc) , 
(1 4* fell 1 5fi) */U*£B*«Jt, 4<@ : 3 
: 2B=\ : 3 : 1 <Dfi-&» (ESI —MS) } Xtb 

zzttfm&xztz 0 

[0 18 3] 
lit 2 8 ] 
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[0 18 4] (d) ticMtit&to 4 <D&f& 
mmW-l 0-2 0 4 0 5 3*^««fJC|E«0*ife4rffl^ 
T^rtLfc* TK*fr&tt (G) *rm«JB»tb-C, 

tt«MB7*D->T=>* (ID Lfc. ft 

^>>r^yS (ii) a-etlM [* 

8ft), (9tfcttl2ffi) , (1 6ft) 

H H 



(SQ3Na) m 



MS m=4. 3, 2<DS£to 



[0 18 51 
Ut2 9] 



20 



NaO s S CN 



[0 18 6] 
Ut3 0} 




(SOsNa), 



[01 8 7 J ( e ) ittSik-S-fe 5 co-^fig 40 

(OWj&m&fcnt IX. &M¥-1 0-204053^- 
/3-<4iI^»S7^p->T = V^ (II) f£>Sft& 



Q 



(-tn-en^^^-tf^a u-ft+i3-ft= 

tHzw-mx* 3 ■ a H^^/^g^^-e 1 ib*-*- 
5) } tfcs: fcjWMB-ctfce 

[0188) 
Ift3 1 ] 




*(38)» 002-302623 (P 2 0 0 2- 3 0 2 6 2 3 A) 
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7 6 

[0189] ( f ) itmt&Vo 6 <D&& 

14 15 



(SQ3Na) 4 



[0 19 0] 
[ft 3 2] 



11 



10 





12 




SO#la /m 



[0191] ( g ) It&fc-g* 7 (7)^ ^ftftft-g-feflij 1 0 1 g^fr t (Dttmt&t 
±E.*tt^»3S:aj*W»t Lt, £-$0iJ2-~4 <k|B) [0 19 2] 

& LT. TB-C**H**k(»fl:*4*7 (JDK [£3 3] 

14 is 




H -4SQ2NHH^> 

\ S0,Na / m 

**« m=4, 3. 2©££fc 



[0193] ( h ) tfcttfb&fc 8 ro-g-jfi 



$(39)2 002-302623 (P 2 0 0 2-3 0 2 6 2 3 A) 
75 76 

m<DmtznMLx> Tmx^ztxzitmit&vos *[oi94j 
ttrntsvot® i o i mwftt<Dt£mt$m * at 3 a j 
r h h -1 




fttttfcftfta 

[0195] ( i ) vcmc&m 9 «>£j« MfiwwK^fcw 1 0 1 mm#- 1 <mtmt&m 

±CifctMk^»5fca»IS»t L-C. ^J««2~4 iRI [0 19 6] 

«ro»fPSr5a6UT, TE^Six«H:ISHk^»9 (MX Ut3 5] 

r 14 is -| 




7 6 «fttt« 1ti~16t(Dl^ 

tt*fc**9 

[0197] ( j ) ttmt-SVo 1 0 ★W-fL-a-fe^ 1 S^tt t <Ditmk&%>) Srftfc. 
±EJttt€^» 2 S:ffl«W»W^tt. £/&#>J 9 i BHR«? [0198] 
»ffSr»iSLT. TIET'^^nSJtRft-a-^l 0 (^(** Ht3 6] 



14 !S 




B«t4B H&~16ttO>£Stt 

Jfc*MbS&10 



*(40)i 002-302623 (P 2 0 0 2 - 3 0 2 6 2 3 A) 
77 78 

[0 1 9 9] *Wfi<Dit&lfo<Dm&t Bfe. » 2-^v^/yy;y v N-^/U*/u* y V#tf>«* 

*Eftttt»"C*>5. *fc*B«« : 4. 8 0 8, 5 0 5:i*ff*U\ 

#^¥6-3 5 1 8 2#&£fcE«*JX"0*S, LCD^C 10 [0 2 0 3] SSffiitSlJi* >f^5?xy Fffl^V^ 

fir 5-3 oir»%*#i-ntfa»*»4awii#*)9, 

>^^^feg^y^ll a»ffiHE*^*ttjSEfrt 20 [0 2 0 4] ^^®iR»Jii> Bfc<0flM¥tt*|6]±£it: 

r iiaoT^Sm tmSo L< ft, *tt - 1 8 5 6 7 7^«. ^16 1 - 1 9 0 5 3 7^«, 

«C#Srffl^5*-&t?*S e &Ww£CT*^tt<0»!lD*!l ^I¥2- 7 8 2^*m W 5 - 1 9 7 0 7 5 

**M^SS:SL>i^«5Hrt(^^T$#*n [39-3 4 0 5 7 ^WjEfcEfcSiXfc'* b !)7/ 

3 0 *OttoSSIlDjBt LTti, #J;ii£, fiSfcRlL#] (?I -frJkW&to. «pBBBS4 6-2 7 8 4-g-^a, #i¥5 

. afeteJta, jutscjtak ftSfeam. -1944 83^, xmvmxz 2H4 6 3tf 

9MX»J. RJ6BS"k K«»L pHWftSiK *B«*P* ^E«*nfc^<vy7* / >Jk\Y&m. #^0S4 8-3 

mmi. ft&mmi 0492 *^«, ra 5 6 - 2 1 1 4 1 1 

#k *is—bm%<oteto<Dm)}mwmf m<b 0-88 1 0 6%&m^iz&Mzhtzi£&&mik&®, 

<r>&mmm\te* >?<»mG\z\n 30 »?4 -2 9 8 5 0 3fm 1^)8-53427^ 

SaSbDSJx^o tt»ttft»Sr»»tt^"C?ffl^5S-&^ IS, ^8-2 3 9 3 6 8^9, H1 0- 1 8 2 6 2 1 

ti> ^»»*^MS8«»»teic:»ADrs^^~-JK»T- #^«, »*¥8- 5 0 1 2 9 l*^<8WcE«c*4xfc 

[0 2 0 1 ] tt«B6±»]tt-fv^^=:y hES^^ffl o. 24 2 3 9»tc:E**ixfcft^» J ?»^^yU'<>5R. 

[0202] iam±nb una, 7k£ v^toe^^ [0205] afeftiuwii, iHg^tfc#te£fr±£^5 

y^^-/K /Dt°i/y^!)n-/K i/y^ij 40 Rt5ftJRtt**oafeK±»l«:«ffli-* - t *S"t?** 0 

^y.^f^ (Xfi^^/L.) m-x^, yxf-uy^y ^IW:fi!it-ff^^D-yt-No. 176 

3— /u^y y =j- f v (Xli^^/u) r/u, h 4 3<D^vn<£> I 4^>L J^I, (rIN o. 15 16 2, R 

V^y n^/^ym^/u (Xfiyf-/U) -r^O^ No. 1 8 7 1 6 60 6 5 0 M£fl», 13 N o . 3 6 5 4 4 

mr^^—^<D\&mr^^^^.—y'^m. 2-fojK ^5271, i^ino. 307105^8721, i^n 

y, N-.^/^2-fDy Ky, I. 3-y>f/U- 50 o. 1 5 1 6 2{:?lffl$^^frcr[lf $nfc(b&W j 



79 



162-215272 ^*«tf> 1 2 71- 1 3 71 

1, 2 — ^VyfT/!)y-3-tyioJ;OT^t 
^W<bix£o V^tflClO. 02-1. 0 

0 a u \ 

[0 2 0 7] p HHS3U: UTtttWM & 10 

«T/V#»J) «rJflt*S^i:**T?*«. pHM»lfl>f> 

^S*** H^y^^pH6-l 0 tlfflCSJD 
tSC^SK. pH7-l OkteZ>£?\zmvtZ> 

[0 2 0 81 *B5B*H«*I«!: Uli/^ty, 

hffl>T V^«)*BB«*tt2 5-7 0 
mN/m»$ U\ ^i:2 5-6 0mN/m»l 

OmPa • s«Trt s #*U\, Ii:20mPa • s^T 

fit£#K\ *J**s/xfi/yr^/n- tvk #y 

yk t yxf 1/ y t y T'p b° 1/ >y d ^ 3 >jf fj -7 

URFYNOLS (AirProducts&Chem 

1 c a I stt) fctf*L<ffl^5>ll5o N, N- 
ey^^/U-N-T/U^^T^V^^riy K<£>«fc 9*7^ 

0g5 9 - 1 5 7 6 3 6^>g§(37)~(38)H. v U— 40 
^^n-yt-No. 3 0 8 1 1 9(1 9 8 9^)ISt 

t l xmiftz t<o (>tt 5 r t So 

[0 2 0 9] fflS^irii, 7y^, — 

[0 2 10] *3BM^7^D->r^>^fb-&»Sr*ttfflE 
(*(C»ft$-fr-5»^tt, «rBB¥ll-286637-§-, 4#i?l2000- 
78491 -§\ |r|2000-80259-§\ 1^12000-62 370 -^-CO J: 5 Cfe 

L /C 9 , ^2000-78454-^, 1^2000-78491-?-, m 50 



$(41)> 0 0 2 - 3 0 2 6 2 3 ( P 2 0 0 2 - 3 0 2 6 2 3 A) 
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I 2000-203856-?-, [^2000-203857^ i 9 J-K»jS#ti* 

&ft-tz> fornix ss»£#« 

DeBEE 2 0 0 0?) Mt^It 

4 8 4 3 6^, 1^)5-2 9 5 3 1 2^ H7-9 7 54 
1 «S\ 1^17-8 2 5 1 5^ 137-1 18584-?-, *£ 
BB¥ 1 1-286637-?-, #12 0 0 0-8 7 5 3 9 

[0211] *ttfflEfrtt, **r±*»4: U SfSfcJ: 

tf. /k ^y—'k 7 p n/V-/K -fy/o 

/<y— /k y^y — yk ^fyy^y— yk sec-y^ 
y-yk t-:/*y— yk ^>*y-/k ~^f-y — 

yl^ ->y* D^^r-^y — yu, ^yy;U7/l/^-/U) , ^flfi 
7^3- /V® (WxLff. xf i/y^|j3" yi^ v^m^u- 
y/!)n»/K Hxf uy^ija^K ^!)xf uy 
^!)3- yk 7 i pt°uy^!j3-;K ^Dfuy^ll 
a— yk ^!)yDt°l/y^!l3-/K uy^!)3- 

— yU^-y y ^yUJC— ryu, yxf l/y^i|n-yu^/y 

fvuj-— t*p tf i/y ^ !1 3 y > f /t/x-r 
/K t° uy ^ !i 3-/u^ y yf^x-f/L' > «>7d 
b°uv^y a— yu^-y y r/i> % hli^f i/y^ 

Jj^-z^y^fyUx-f^, xf Uy^lln-;l/y7 

irx— h , ^.^u>-^y a— yu^ey y f-yu^— ryuT-fe 

k h y ^^i^^^y ^-/Ky^f/n-f^ 

h !i xf u y ^ y 3 -ykl: y xf ;ux-r ^ x 
^Jj3-/Ky7xx^x-f^) , T^V (0»J^.tf, 

o.^ y—/ur ^ ^x.^/-/i/7;y, hU^^y — 
yur^>\ N-^r^yx^y-^^y, N-^^yu 
y 'x.3/y-;i,7;y 4 ^/^!)y 4 N-^-f-^-t^* y 



» (42)! 002-302623 (P 2 0 0 2-3 0 2 6 2 3 A) 
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N, N-yVf/^A7;H\ N, N y -/Ufc L< te^T 1 y vUT/g^ ; Witf*^-)*^ 

1, 3-*>Vf/L'-2->f^/y> ! /y, 7th <£><fc5ft#y ^Vffejft; i/7 M 

~M;K Ti?h» #£*ix6 0 *»fbtt#« 7x^/M^lfl, yfyftfti <fc 5 
*3Htt, -flUBK±*r»«LTtJ:^. 10 ^^;7^n->7^||£[;7VF7^y| 

[0 2 12] #*W«)>rv^^*y YUmm^y^\±, m ; ^yy^ - ^^^^^fte»4^Sr*Jf*rt*s 

£0. 2-1 0K»a^Wt-5<P#ff*U\, * [0 2 1 71 ^»tt^n^7^T^-ffl^«PBILT 

[0213] *mm<v<<^?i?=.y hmmRM ^-*^*^-e*ort iv^ 0 it 

feBM* v**fflv**;:£tfs-e£\ Sfc % feP*r»*.5fc [0 2 18] W >9 hft&X&l *&W<D<< > 

[0 2 14] igJBT?* Hao-ft»i ttic<D ^^^Sftfffl, BP*>#ii«* 

<>oS:ttffl-rs*dSttl*So M^^yyyW Htlla-hft, 0J;ili#l»¥8 - l 6 9 1 7 2^«, 

<^lT7x/^I, -^7 f^8-2 7 6 9 3^i, [^2-2 7 6 6 7 0^, 

N-^SL T~y ^ t°^/D>^t°y \?^m<D£ 5 1^17- 2 7 6 7 8 9^H*«, 1^9-3 2 3 4 7 5^ 

^fnM SgSSIt^fUW^ftS, ftifS:* ft, #BBBS6 2-2 3 8 7 8 #ffi¥l0-l 
■r5Ty-/Ut L< 1*^7=- !)^7^)S[ ; miL\tU7"y 30 5 3 9 8 9-§-^$R, PllO- 2 1 7 4 7 3-5§*£«, Iffll 

LT5S«Sgtt^f l/yft§»gi^Stt5 0- 2 3 5 9 9 5^«, PIlO-3 3 7 94 7^ 

7/^ ^Sfeift ; fflJx.tf'O^y^VftS^y y ^> ID10-21759 7^«, ^1 0-3 3 7 9 4 

^fd.^ hDyftfi, y v^&£k y [0219] mtoi&J&tiL-t&mz* ^iRtt^BTKtt*-^ 

[0 2 15] mmx~Z b Itli. ffifco 77^** i t>^5> £f#/HLTfcJ;i,\ # 

y/^*4, ^yr^ylfl >>r~y»h t^yy *i*Wt-tt, 4#fig2000-363090^-, 1^2000-315231-^ m 

—^Wl^(D^0^^^^M^'^yy^^^^9y^k 2000-354380^, |r)2000-343944^\ |R|2000-268952-g\ 

*h hy7x = /M*yftfi 1 **V7*>Jfett4Jr<0J: ^12000-299465-^, H2000-297365#fcE«*ilfc#ttS: 

M^(i*t7h^r/y, T>h7 ff*L.<ffl^Swi*sttJ#6c 

^/yjyh7t°y KyftffoJ: pft^-y vifeft, P»J [0 2 2 0] H7i:, *3S9i<*M >^ Srffl^T-Y ^ 



#(43)2 002-302623 (P 2 0 0 2- 3 0 2 6 2 3 A) 

83 84 

tfZZftm*. L B K P > NBKP^k^/U/, G ~/i'Tfr = -'\'&aftlZtt1-&tt%& % -fV*£SJI«0 

P, PGW, RMP, TMP, CTMP. CMP. CG mmm&<D&XttfmxhZ> a -f ^SSJili* fi^KRtf 

jtaau #T*ym. &fimmm<Dmmzm&L. io 2 2 3 j 4^?%®m*tm\\-tz>mmm&. *n 

yx^ytryjfr&i/— VW^-f*lXfoiXh&< , £ #WBS4 8 - 2 8 3 2 5 1^)5 4-7 4 4 3 0 

JWfr0)W*ttl 0-2 5 0 ix tffifi 1 0-2 5 0 g 4§\ ^15 4- 1 2 4 7 2 6^ fe]5 5-2 2 7 6 6^ 

/m 2 ^i*tV\ XftttKtt. tOSi^fV^SSI 10 1^15 5- 1 4 2 3 3 9^ ^6 0-2 3 8 5 0^ Iff) 6 

2^— hmZWiXh £l>U T^:/^ tf}) 0- 2 3 8 5 1 ^ 1^6 0-2 3 8 5 2^ ^)60~2 

If^yl/TVUs — /HfWXyi/^^/y^- = — hjg 3 8 5 3^ P16 0-5 7 8 3 6^ 1*16 0-6 0 6 4 

SrKttfcgL 4 >?%:mmRXf hJf SriSitT 3^\ 1*16 0 - 1 1 8 8 3 4^ PI 6 0- 1 2 2 9 4 0 
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